This paper presents a maximum search procedure using a combined global priority strategy with local peak estimation for two-dimensional multimodal unknown functions. The functions are supposed to be continuous but need not to be smooth. An efficient sequential algorithm is presented for arrangement of search points, using search subdomains with three adjoining sampled points and their nested division. The search procedure is composed of two stages to select the suitable sampling strategy according to different global informations. In the first stage, the subdomain largest in length is selected. In the second stage, the subdomains in which a local maximum exists are searched.
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